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tiT t^S r i: -r 1 0 [Cfa«®*^#:««o 

1 0 t feli 1 1 iciB«©^#^$ie„ 

m^m 1 2 {cia«©^#«:ss= 



[»*^i 7] mm^mt^mmzm^^n. mmmmmm.^zm^mizm^m■^ 
tir=.iKmmmmmm^^Mizm^t^^t^!i^nt-t^m^^i b^r^iti eizm 

m^mi 8] ^f^mi^mm±izi^^-&nr:immm^M%:m^^^mi*.mm-C'$> 
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ftffla n ^ 1/ - ■f-mm^m± iz $ ti fe» 2 (omm^m: t . 

tir:i-mmmmmmm^^'M.izm^r:L^t^!f^mt-r^m^mi s *^ e> 2 0 ©ferti 
[0001] 

it^mm-r^(Diz^vr^ismmm^mi^mu(Dmmmmzm^^, 

[0 0 0 2] 

HM-fb^ixoofeSo H*T'{±, *l®aMi:bT9 0 OMHz, l. 5GHz^ 

1. 9 GHz^®7'?-y-^;i//N>v'-fj^>S/X7^i> (PHS) 

LTV^S. 1S|?.e&lCli, 3-D«yACDGSMfe<kt)fDECT^T^ U*®PCS 
[0 0 0 3] 

#i&«ia#«*©*T-=fe4f {csl^asg5^^c■^v^T^i, A^m^Ait*^^^!!'mt^tlx 

IC (Monolithic Microwave I OlC i oT^MifitiSS:* 

4 ffilE#^ 11-3023743 
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[0 0 0 4] 

iSffifg-fb&^^f ■5i:v\e)ffi**^e,, MM I Ctt^N-f Ki Clcit^T- 
MM I C ©KSetCM ^^ e> tlS □ -fe X tC® H L T BH^Sm:& if ® «^S*t: 

(Dtclh. MMI C(CioT«SSifif(ig§S:«figbfc«-^{i, /N-f -^ri; .y K I CtC J: 

©i:*©g|$4)-S:MM I C{CJ:^Tl63^-r-5*^*^, /jN^-ffcilWttlB-ffci:© h I/- K:r 
7 IC i o Tgib^ StlT V^■S)„ 
[0 0 0 5] 

XI1IS&$:MMI ClCj:oT«fi£-rSMS:^^-r.2>. Sfc, 0 1 6 Sr#M b^*^ 

«3t li, _hE ffi A^-^mi^iS J: tJf K b -f > >'A* T X Ef S& fC V ^ T Stt*^ h b T 
■teffl S n -5 X A W V >b -f > ^ ^J' ^ CD«*«J@ * -5 = 
[0 0 0 6] 

HI Oi±, m;fJ«;^J3!)UWSS®lSffi*«:tJ*iiPi^{cffiffl3ti-5S«?mME s 
FETfeJ:tK^CD^ti:tJ^-^|gII^«)^®A^^->$:3^bT^^S. ^©Si^SME S 

[0 0 0 7] 
#4^7 W >:^J*-S : 3 0 0 A m 
*gf!f- : 2 4 mm 
M\&Wi ■ 9 0 OMH z 
: 3 . 5 V 

r>f K;i/«i^4 0 OmATffiifnm^m* : 1. 5W 
■ft-f^mSS : ^5 5 0mA 

5 ffiffi^t^ 1 1-3023743 
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: 1 2 d B 

MESFET4 1 0<D^- hit. h «ffi§f ^ ffi LBSSSS 4 1 1 ^iffl^X^- 

hA^frTs^^^V K4 1 2 iCg^^$t^TV^-g>o MESFET4 1 0(Z)V-:;^ttV 
K4 1 3 Sr^bTM IM^-V/\^i/5f 4 0 9 IC^^$ tlT ME S F 

ET4 1 0(7) Fl^>f Kl^-Y>§I^ffiLi2f«4 1 4 &/rLT Kl^>f ^A-fT 

F4 1 5izmm^nx\^^^o h^u^z^^i^rnvmrn^ i 4 0D-as^c:7.7t 

JiM IM:^'VAi/<5?4 0 9 ^■frVXm:h/^y F4 1 6 lCg?^$ tlT V>^. 
[0 0 0 8] 

:;^A>f ^;b>f >^*^*4 0 8(Z)5ISIlIb@B^i±^^^y=artCj;yf^^^4x. -^(7) 

^^7<z)^u ay±>c h^-f F(s i N^)m^cyDWiXmm^^:it.iz^'oX 

[0 0 0 9] 

m±im^m^(DUM I CJCfel^^g^^ME S F ET(7)#ffi«. M^S^SS: 9 0 0 
MHz. S^mffiS. 5VT;^1. 0Wc7)^*timiJ«±> i&fPS§S^5 6 0mA 
, WW^^l 0 d B^^-5o 
[0 0 10] 

01 1 ti. 01 o^c^sn-^ME sFETis^rj^^(D{iiijm^m^(Dmmmm 

S:^bTV^-5. 01 1 {Ctj:. V- h^^S 0 2. V-;^^^3 0 3 isitJJ Fl^-f 
>^^3 0 4 $::fi't*^ME S F E T:ib':^^ tlT V\-g>;^>\ 3tl{i0 1 OODME S F 
ETIZMJ^LX\^^^. ^lODME S FETOD Fl^>f >ie^3 0 4 JCti, ^m^^i>( 

y^^^ 3 0 5, ^ffia:3?rjsfii3 0 6-^^zf^mMm^^/^-y^ s o iti^mm^ 
^ 3 0 5<o-Y>^^^>:^flitt^2. 5 TxH. ^mAmmms 0 ecDummitm 

4Q. ^ffiife?rj:^^AS/^ 3 0 7^^:^^^/^"S>^>Xffl^^^^l 2 p F7?^-5o 

6 ffiiiE#¥ 11-3023743 
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M?lI=¥•^/^"^>^ S 0 lit. 010 (DM I M^^-V/tS/^ 4 0 9 {C^tfiS LT V^ 
[0011] 

l3 0 1 CD&«$:^b. 5 0 Q9^:^^e>C0>f >tr-^*>X^^S:^LTV\^. 

1 IC-Y >lf-:$f>X^«|$tl-5o r ^l?A#>f ^tf-^'^XZ^S 0 1 (Dmitl 
Q + j 4 Q13$>^a 
[0 0 12] 

r^^C. 01 3 $:#Mb:^:;b^e>, K l^>r ><D^ 3 - ^ffl>f ^}^)^MM I C>ft 

[0 0 13] 
[0014] 

m&y>cyif-M:ioojiim 

hmi 1 mm 
Mi&Wi : 9 0 OMH z 
: 3 . 5 V 

T>f F;i/«?^2 OmAT^5FtIffiijSi7 : 1 2 0 mW 
i&^-^S^ : J^2 3 mA 
ffj# : 1 3 d B 

ME S PET 5 0 5(D>f- hit. I- ^ ffi bffilS 5 0 6 $:/rbT>f- 

h7t>f TXM/\°^y K5 0 7 tCg5^$tlTV>-5. ME S FET 5 0 bCDV-Xt^V 
K5 0 8 ^Cg^^^^^TV^^, M E S F E T 5 0 5 CD K > tt. KU>f 
>5ISffibBJm5 0 9*^g^a$tlTVN-6o Kb'^ ^SI^ffiLiB^S 0 9 0-8Pti 
, ><./t>r^;i/>r 5 0 4 Sr/TLT. Kb'>f >>'NMT:;^ffl/N"^y K5 1 ojcg^ 
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[0 0 15] 

?g^iS[9 0 OMH z. «^mE 3. 5V. T-Y K;i/«5S 2 0 m A 9 0 mWOD^ 
5^ffi:*7«i;. |&#m?^J^l 9 mA. *lj|i*&l 1 d B ^r^t-r-So 
[0 0 16] 

[0 0 17] 

01 4li. 01 SlZ^^n^ME SFET 5 0 5 j3 j: t5 F l/-f >/^>r TXI1IS& 

^[I>r>^^^ L 5 0 2(D>fy^*^6(yxmit2 l nH, ^ffiB^JSmR 5 0 3 (D 
[0 0 18] 

01 Btix^x^-v- hjh^c. }^}y4ymm»^mm^mmMmLr=Lm(D. me 
s F E TOO Ki/>f ^^cD-^r >tf"^*>x, i:;^3-^^>r >tf "^*>:^z c 5 

0 1 6Dfi!fi$:^LTV\-g>. •^3-^>f >tf-^>>^Z C 5 0 1 liggi*(:r 

[0019] 

01 6ii. xA>r^;i/>f >^'^^cDa*#jaT-fe^v>r ^n>; hv^y^^4y 

J:-9^i2«l«Jtti. GaAsa«6 0 lC0^ffi{C?^^$ti:^iB^6 0 2 ^:. Ga 

A s««6 0 1 (Drnmizm^^ntc^mmmi^e 0 3 t.f)^^m^^tix\^^^. bbss 

6 0 2tiMx.«ii:^*5j3 /im(D^^ V^f)^^m^^n^o 

8 ffiltE#^ 11-3023743 
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[0 0 2 0] 

aAs FET®ffi:f;-f>fcf-^>X*^$5jl OQje<Ti:(S<«;-i>o :i<Dr^l^. Ga 

(D^mm^^ii^ m±m^m^ic ^ tt s mtim^ ^ miii ^ -^^ ti j: o t 

[0 0 2 1] 

ffl*S:^j3bn 0 OmW@S®tfm*«:^J^t^lMIIT't;, A*, ^ra^itJfffi*® 

•a;^jiiipi^lCfflV%S*J^SG a A s F E T©ffi*-f >tf-^>X*n5J«3 
^snsxA-f ^;b>f ^^^^ ^^®lB^S*T:S:^«?)fcffi:51E-&im8&®«Jn;^K4)-*^ 

[0 0 2 2] 

ai 3A^?>ai 5lZ^-tm2<D^^mX'it. FW-T >>'^'-f TXIhIK&©MMI C 
<t£^t=.>^. MM I C^>yy®®a*^it:/i:b, /jNM'f[:'\®|iS«i:j&-g. tv^e>raS 

$e>{c, x/t-f ^;i/-f ^^sfi'^iHSSoo^^smtcj: ^i^a5*>e.i^«$ 

[0 0 2 3] 

9 ffiliE4f 5p 1 1-3023743 
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[0 0 2 4] 

tim2mnii^^'^i&^nm^mnw^6^t^^3^. ttfiBiiiMs#a54)-i±. ttrtH 

[0 0 2 5] 
[0 0 2 6] 

— 0 J: y i: *^«F* 1/ 

[0 0 2 7] 
[0 0 2 8] 

[0 0 2 9] 

1 0 mfE#^ 11-3023743 
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[0 0 3 0] 
[0 0 3 1] 

J; SfiSCD^^^*t^«l±, 4^^#:tt«JttC?gfig^ tl,fciB^«Jg$:*-t S 

tt ^m^m(D mmmm ^:&fiATv^-5ri:?: t -r „ 

[0 0 3 2] 
[0 0 3 3] 

*^^{c j: sfi5®4^#^^fitt, 4^#^««_hic?^ms ntcLmWkmmiimt^ 

[0 0 3 4]. 

[0 0 3 5] 
[0 0 3 6] 
[0 0 3 7] 

1 1 ffitE#¥ 11-3023743 
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[0 0 3 8] 

[0 0 3 9] 
[0 0 4 0] 

r^mmmmi^mm^^Mizm^r-^t^nwiii-t^. 

[0 0 4 1 ] 

•^cIKi:. faBBIIl®^«f*)K-tlc?^^2tifc=r^l/--:>-aa|:^|;jf i:, tffiH3>^ 
[0 0 4 2] 

[0 0 4 3] 

ffflB^ 1 ®^S«clKtt, ^«*®M*■^>2JiJe^±(Z)SI«^f:M*^^«^Stlr^^ 
[0 0 4 4] 

[0 0 4 5] 

[?§«®iei6®?^M] 
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[0 0 4 6] 

imm<D^m i ) 

[0 0 4 7] 

gS^«jgli> Bl {C:^$tlSi;'5lC, GaAstt^Kl 0 l<D^ffi^C?^^$tlfc5=• 
^5f>/^A^e>:&S«?*^^S (@Si^O. 1 0 2 il, g?;ffi^#:»l 0 2 

■So 1 0 2®_h{C{±, SC$0. 1-2 MmgS«)il«#:IK*^Kfte>tl 

T^^-5„ 5^ h n >^ AK( S r T i Og : S T O ) 1 

0 3 S/y n^-^--^- h9-f F(S i N^)A>P>:&.2)^«^*clKl 0 4 i:?:-^^•r'V^ 
•So *|gSg?^ffiT'tt, S i N^f|«#:]Kl 0 4 ^ ^ >KX h n >^ ^7 1 
0 2.(DW--^}LnM.^(OW^^M\^. mU \ O 5®TM{Cg|Mb, IB*|1 0 5 ®T 
mfs^hWi>MWM \ 0 2®±.®^cM-5M^^cffittbT^^-5. ^^5!>^xhn>^ 
'^'AKlOaii. S i Njj^S^Kl 0 4 S:l^{ra*^b»E*^ii^■e^^■5. SiN^H 

«^)^i 0 4©K«^tt6~7i?s>tj, hn^^-i^AKi 0 3 ©MS 

^5o~2ooj: y *^S^^. 

[0 0 4 8 ] 

G a A sa«l 0 1 tCli, «e*S$g(CoV%TSi^LfcME S F E T^®]«MjS 
^$4^Tv^.g,Sa^«jg^i, HI O^ai 3 0X7NV 
[0 0 4 9] 

JEiTlc, ®2 (a) (f) ?:#Mb**'!e., J:IBiBii««f3t®Jg^;^^&Si 
[0 0 5 0] 

*-r, 02 (a) ica^-Ti^ic. m.mmm<Dmmim.-nm^m^^x^^iy/^ 

*^e>*.&g;%*«fc« 1 0 2 5:GaA s 1 0 \±.\zmmt^. S^S^ft^S 1 0 

1 3 miiE#^ 1 1-3023743 
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2©^Stt, m^\i. 0. 5~3 /tmC0l6Hl^(C^^$n-So * fc, g«#^S 
10 2®#!^tt, 5^^>/^lCSS^^tl-r, (Pt) ^iJf>yx^>i/U 3 

>-^-f h^^ K (WS i N) -efeoT*J:^^. 
[0 0 5 1] 

r:kic, 02 (b) tCa^f±e>{C, lgMa^XA>y^';i/;y^S:ffiv>T, 
JMjl 0 0©^^>^:;?. hnV^^-t^AM (^^ : 1. Syum) 10 3?:S*^«cM 

1 0 2jhfciia-rs„ ^itymxhny^^Ms'mi o 3±{ci^i;?x h i o 6 

Pfal 0 8 SBlPaJl 0 7$:l/yxh 1 0 SlC^g^f ffiPgP 1 0 7® 

^m\y^r^ hit. s>ii<Dx.mr'm-^-r^mBi 0 5<D^mu>(r^ hizMf&t- 

[0 0 5 2] 

?>CtC, 0 2 (c) tCa^-r J:-5{C, ^ 5! h n >^ 1 0 3 ® t>ggP 

x^y^^i^b. ^^5f>^xha>^'i7A|Ki 0 3 tfitcBlPtgi 0 8tc*r/St--5if@ 

#M 1 0 2 ©ftBSrSm^-tt'S ^ IcH^T-T'So 
[0 0 5 3] 

?>:tC, 0 2 (d) tC^-Ti-^lC, ::^9XVCVD(C emical Vapor 

De p o s i t i o nm^a)mmmm:^m^m^^x. ^^mmmmxitmmmff' 

m7<Dt^V:nyi-yf h^-f KK (MS : 1. 5 m) & U 7 h;«-7&lC j: oT^ 
hni/^'^AlKl 0 3®« (HPSP) 1 0 9 rt(c?^^t--5. 
[0 0 54] 

<S>:tC, 0 2 (e) tC^^fi-^tC, 0 4_h{C#>l -;arBB^l 0 5 

figt-.S. i^HJgJ^M-ett, iB«g 10 5 $ & 3 M m. iSi^ipS 1 1 0 5: 1 5 m 
mth. Si N^il«#:Kl 0 4 ©tfi^frSStafi^ 1 0 5 (DfpjCi'mtif^mm.'^iZ- 
m-t ^ ^ l^-T :S> , ^fe. S i Nj^f|S#:Kl 0 4®tfi,c>«gi;iB^l 0 5®ffi>ii> 
«Si:i:l±j2>-rL=fo-^-r-5i2»Mtt^<, mfl&l 0 5;«)^^ffiL'-<r'> h_hS i 

1 4 ffill#¥ 11-3023743 
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[0 0 5 5] 

[0 0 5 6] 
[0 0 5 7] 

S2 (f ) iZ^-t^t>lZ. ^^ym:^huy^'^2^mi 0 3fe±DfSB«S 

1 o b^mo^oiz'mz(D^ftym:^ha>^^M.mi 1 1 $:*t«-t-5i:> 

[0 0 5 8] 

1 5 ffiIiE#¥ 11-3023743 
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^m-t^mthXlt. ^i(>m:^huy^^l>.'m&,^lZ, m?HiBST (Barium 
strontium titanate) e>?KBgS IXfcK 5:M :! i: *^T'^ -5 „ 
[0 0 5 9] 

^m«^Sil$:^tf#S«^gS:*LTV^T=feAv^. 111 CD^m^f^*®^ 

«jg{C-r 3 1 (C j: oT, il«^*:Ka)^«e!»^SI«*S:Ji«j3&ffl{C|SSf -S. il 
tC^2©SI«(*:Si:{4a!&.5«m^S:^-r-5Sim«cS:a»j2=*t, © 2/ U n > 

[0 0 6 0] 

(^ife®?^®2) 

[0 0 6 1] 

mmmmii. S4 ICSt^tlSi-^lC. GaAs««2 O l®^ffilC?g*^2 4xfe^ 
i9 >/^*^?>5fc.5g!*##:« (JP:$*5J0. 7;!tm) 2 0 2 g^«S^f*:M 2 0 2 

ft:«2 0 2(D_h{Cli, JSSO. 1 — 2 AtmSS®5^^f>^X ha>^'?Am(S 
r T i O3) 2 0 3 *^?g^Si^T^^^>„ Sft^^ifcS 2 0 2 Se^2 0 4®i[T® 

<^,T'fe-So G a A sa«2 0 1 tCli, 8!*^^g{C-3 VNTiiW b fcM E S F E 
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[0 0 6 2] 

mriz. 05 (a) t^h id) ^mmLtjii)^^. ±mmmm^^<Dmm:&m^m 

[0 0 6 3] 

ij^^fjt^mMmii^mz 0 2S:GaAs««2 0 IJbtCitWLfc^, 2 
0 2<7)e)t.i2^2 0 4*^J^fig$tl'5M^®ET{CfiSlS-t-Sg|5;Jj-S:x^yf->i7'{c<}: 
»JB^*t--&. i®J:^:&Ai5t->$:i|-r-S^%^^t:Ji2 0 2 $:Jg^'t-SlCl±, ^ 

idbT, iKil 0 Mmgfg©M[Plf|J2 0 5A^g^^#:M2 0 2^CJ^^$4^TV^S 
o S;ffi^ftM2 0 2®J?Stt, O. 5 — 3 mcr)«gHl^tC^^^4x-£>. 

2 0 2 ®#Ml±, ^ ^ >/^lcK^$tif , (Pt) 

[0 0 6 4] 

^>C{C. H5 (b) lZm-tJ:.oiz. l«MiSxA>y^U>;yffi&M<'^T, 
$«I1 0 OODUl hn^^^-^AM (JP$ : 1. 5 Mm) 2 0 3 ^g!^ 

##S2 0 2 ±:lC*S«t--5. 
[0 0 6 5] 

<S5?ic, HIS (c) iz^-t^oiz. mi(D^9ym:^huzy^^2^m2 0 3±iz 

. mmm2 O e & l 5 <tmi: M*##:M2 0 2*^J^^StlTV''^V'>MJ!S (gg 

pg|5 2 0 5) ®(tivi>^i:iB«S2 0 4©tt^yc,^^^^:^,^||ee<^^c— s5:'t'S i-itc-r-So 

[0 0 6 6] 

mz. EI5 (d) (Ca^fi-^IC, mm2 0 4^m'^i'^lZ^2<D^^>m:^h 
n>^>i7Z»IK2 0 7 1 <D^ ■St >my^ h uy^^ L,m2 0 3 J:(Cii«-r'2.= 

[0 0 6 7] 

1 7 mi£#¥ 11-3023743 
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[0 0 6 8] 

- ^ > X & # S fe «b fc S f -S X /\" -f V ;!/ ^* ^ iJf ^ ® IB^S S: M^-f t: T' ^ s „ 
[0 0 6 9] 

@2^2 0 4 0 J:^;lg^^3i:*W*b^^„ r 

^*«ltSg5 -its *^ r<DJ:^^M«^$:^-rsK[i:LT«, 
[0 0 7 0] 

[0 0 7 1] 

H7A^e>S9 S:#Mb^*^^. *^^tCJ:S^^*#:^S®l|l®Smj^ffiS:gi 

1 8 ftiliE#^ 1 1-3023743 
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[0 0 7 2] 

a A s««3 0 1±IC||1®^^!>^X hn>f^^7AK3 0 3 S:^b, H 1 ®^ 
^>^X hn>5^'j7AlK3 0 3_h{C^;jl ^y:^{Cj:S^fl5##:® 3 0 2i:ffi^3 0 

5 ^.tif^mmm^mz o 2 tae^s 0 5 ^mommzm2<D^ii>m^ 

hn^^-^AKS 0 4 Srf^K-r^. rrT% ±iB^«S##:S3 0 2 i:BB«S3 0 5 
&ffl*^-^i3-&fc«jt S: =1 ^ b - :>-S[«Jt t W^'. 
[0 0 7 3] 

:^®ie^«jg», H7{C^$tlSJ:-5tC, G a A s««3 0 1 0D*WtC?g^$4a 
3 0 3±lzm^^tlt=.±:i^V^lZj:^m^m'i^m (m^mo. l dm) 3 0 2i3 

itjffBss am^mo. i n.m) s o s i:, mMm^^ms o 2iB^xfmm3 o 5 & 

a-pl|2©^^?>m:^ba>^^7i^M3 04 il$:#;^TVxSo r^T'tt, ^«!# 
i^M3 0 2fej:t>'ffi^3 0 5®M*-^t>i±$:=i::f b--:ha«3§i:tq^4*it;tC-r-5 
= BB^3 0 5 i:g^«l^«cM3 0 2 tcDlSJctt, ^-v •y:/*^^^■^•&:f^Tv^s. 

[0 0 7 4] 

G a A sS«3 0 1 (Cii, «e*S$g{Ca^^TS^^LfcME S F E T^®]*Mffi^ 
[0 0 7 5] 

JWTfC, 08 (a) *^e> (c) J:iaiBi^#jt®?^^*&?:fira 
[0 0 7 6] 

t-f. as (a) {ca^f J:e)tc, wMMx^N-^y^t u>i^M5:Mv^T, mmmtf^ 

mi 0 0©^^? h n yf-^J^m : 1. 5/tm) 303S:GaAsa 

[0 0 7 7] 

js»cic. B8 (b) iz^-t^t>iz. mmm^o)mmmmM^^^^r^^y/^± 
i}^^:^£^mmm (jps : s #m) %:^^ym:^huy^^j>.m3 o 3±izmmir 
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